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1 Introduction

Our overseas expansion begins with 1) responding
to large-scale overseas construction projects that began in
the 1970’ and includes 2) providing technology to
refractory manufacturers around the world, 3) overseas
production through joint investment, and 4) building
production bases in China and 5)further global expansion.

It has expanded in the above five major stages.

2 Response to large-scale overseas construction
projects that began in the 1970s

From the 1970s to the 1980s, we (then Krosaki
Yogyo) exported large-scale overseas projects to POSCO
Pohang Iron & Steel Co., Korea, and Baoshan Iron &
Steel Co., China. With regard to the former, in 1971, we
received a package order (Excluding some items procured
locally) for refractory materials for the No. 1 blast furnace
and hot blast furnace. In the latter case we received a
package order for refractory materials for the first phase of
construction. In addition to bricks for blast furnaces, coke
ovens, and hot stoves, we received orders for a total of
about 10 billion yen for construction and regular operation
use, including pig iron mills, converters, and ladles.
Shipments were made from 1979 to 1985, but the order
price was low to begin with, and the manufacturing cost
increased due to the second oil shock in 1979, so we
suffered a large deficit despite hard efforts.

Apart from these large-scale export projects, since
the construction of domestic steelworks was put on the
brakes in the 1970s, we strengthened its overseas business
on its own, based on the experience gained from the
projects mentioned above, and strengthened the export of
refractories for construction of blast furnaces, coke ovens,
and hot stoves. In addition, consumable working
refractories were developed mainly for SN, converter, and
CC. Because of the global development of refractory
technology that supported the Japanese steel industry,
which was the fastest in the world to adopt converters and
continuous casting (CC), exports focused on high-quality
products. It was exported to the United States, Canada,
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Brazil, Australia, South Africa, the United Kingdom, West
Germany, the Netherlands, Belgium, Spain, Malaysia,

India, Taiwan, and South Korea.

3 Licensing of technology to refractory
manufacturers around the world

From the latter half of the 1970's to the 1980's, we
expanded overseas business by exporting technology
(overseas licensing) in addition to products, and expanding
the Krosaki brand not only by exporting from Japan but
also by producing locally.

In November 1978, we entered into a licensing
agreement with North American Refractories (NARCO),
a midsize refractory manufacturer in North America, on
Magnesia-Carbon  (MgO-C) bricks (product name:
CARDIC), which was receiving a large amount of
attention as a new type of refractories for converters.
Thanks to the success and trust in the steel technology
which enabled the spread and development of the world's
leading continuous casting (CC) method, the licensing of
our SN (Slide Gate Nozzle) and AG (Alumina Graphite)
nozzle technology spread around the world. In particular,
SN's overseas technology transfer, which began in July
1981 with the transfer of nozzle technology to A.LR. of
Australia, partly became a major contract for both
refractories and equipment. Similarly, in the 1980s, the
technology for AG nozzles, which had been developed
through the development of the CC system, was provided
to 3 companies: Chosun Refractories (South Korea),
Qingdao Refractory Co., Ltd. (China), and "Magnesita
Refractories S. A." (Brazil). For Chosun Refractories and
the Qingdao Refractory, we decided to provide the brand
and manufacturing know-how as a set, and dispatched
supervisors (technical instructors) to provide integrated
technical guidance on equipment installation, operation,
and technical services, thereby contributing to the smooth
startup of manufacturing equipment.

Looking back, we adopted basic brick technology
from Didier in West Germany in 1956 and brick
technology for blast furnaces from Harbison-Walker in the
United States in 1958. However, it took us only about 20
years to develop our own technology through adopting
technology from overseas manufacturers. As a result, the
name “Krosaki” became known for its technology all over
the world, especially to countries with advanced steel
industry. The licensing of these technologies became our
major asset that paved the way for our global management

structure in the period of rapid integration.
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4 Opverseas expansion through joint investment
(Equity Majority Essential for Global Business
Development)

4°1 Tristar (USA) - Krosaki Yogyo, Didier (Germany)

and Narco (USA) -

In 1991, Tristar, a dream joint venture by the top
refractory companies in Japan (Krosaki Yogyo), Germany
(Didier) and the United States (Narco), specialized in
manufacturing and selling AG products, was launched.
The investment was made equally by the 3 companies, and
Didier, then the world's No. 1 refractory company,
provided “manufacturing technology”, Narco, the No. 1
refractory company in the United States, provided “plant
sites and local sales network” and we Krosaki Yogyo
provided “development technology” focusing on high-
performance product mix technologies cultivated in Japan.
In other words, it was an ideal formation in which Didier
was mainly responsible for “manufacturing”, Narco was
responsible for “sales” and we were responsible for
“development”. However, as a result, the responsibilities of
the 3 companies were dispersed and the responsibility for
management remained vague, and in 2002, the company
filed a bankruptcy-reorganization plan together with

Narco, and the factory in Cincinnati was closed.

42 KCICA Co., Ltd. (Australia) - CI Ceramics and
Krosaki Yogyo -

We opened our Australia office in February 1992 .
In September of the same year, KCICA was established as
a joint venture with CI Ceramics Ltd. (CICA), an
Australian subsidiary of Itochu Corporation, in order to
manufacture and sell precast blocks for BHP. (KCICA was
liquidated in a share exchange in March 2014.)

4°3 AMR Refractarios SA (Spain) - Krosaki Yogyo
and Mitsui & Co., Ltd. -

We Krosaki Yogyo acquired AMR Refractarios SA
of Spain in 1989, 2 years before the establishment of Tristar
in USA. This was the first time that we made an overseas
investment, as well as exporting products or providing
technology.

In the latter half of the 1980s, we received orders
for TD-SN equipment and mold level automatic control
equipment when Ensidesa (Spain) built a new steelmaking
plant under the technical guidance of Nippon Steel
Corporation. As a result of order-taking activity of the
equipment mentioned above we started a technical
cooperation  relationship ~ with ~ Aristegui  Material
Refractarios (Spain) and were keeping it, and later, in
response to strong requests from the customer for local
production of refractories, we resulted in signing a

technical assistance agreement with them. In 1989, we
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acquired Aristegui jointly with Mitsui & Co., Ltd., and
renamed it AMR Refractarios, S.A., with the aim of
making it as our manufacturing and sales base in Europe.
At the time of the acquisition, Spain was in the throes of
recession and AMR was financially in the red figures for
the first 5 years. However, it took the opportunity of the
Basque Government taking drastic measures for structural
reform to streamline, returned to profitability in 1994 and
finally got on track after 10 years of struggle. We held a
60% stake in AMR, and it was the responsibility and
attachment of the majority that achieved its success. It
became our 100% owned subsidiary in 2004 and renamed
as Krosaki Amr Refractarios SA.

Through Tristar’s failure, we learned the essence of
its global strategy and established a “take-on-the-world”

structure that continued into the next generation.

5 Establishing Production Bases in China
51 WKS (China) - Krosaki Yogyo, Jiangsu Sujia
Group (China) -

In the 1990s, we searched for Chinese OEM of
basic consumable working bricks as overseas expansion for
procurement purposes. The most highly regarded of the
candidates was a local company in the Wuxi area, Jiangsu
Sujia Group Co., Ltd. (WS), and a signing ceremony for
the establishment of the WKS (Wuxi Krosaki Sujia
Refractories co .,Ltd) was held on December 8, 1995. We
took its 68 % stake. The installation of equipment started
in the beginning of the next year, and a large press machine
was installed and the opening ceremony was held in
October.

It was found that WS’s own resin, which we
expected difficult to use, could be used, the cost of main
raw materials and additives were 50 ~ 60 % of the Japanese
ones, and the labor wage was overwhelmingly low.
Therefore, we acquired an absolute confidence in its price
competitiveness. As for the quality of the employees about
which we were concerned, those who transferred from WS
had several years of experience in the manufacturing of
products of the same kind, and they also learned quickly
the production of large, difficult-to-make bricks. The last
remaining problem was the low technology in grinding
and grading. Just before the opening ceremony, we finally
found a grinding company in Liaoning Province which
could meet Japanese standards. Since then, WKS has
expanded its production lines and is still an important
production base. Moreover, it has never run a deficit since

its opening.

In December 1994, prior to establishment of WKS,
Jinan Xinbao Refractory Products Co., Ltd., was founded
in Zhanggiu City, Shandong Province in collaboration
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with Kurosaki furnace Co Ltd. and PT Indoporlen. We,
however, came to the situation of not managing the good
quality level, lead time control and price control according
to China’s strong demand, and thus this company was
liquidated.

Overseas activity including [Overseas expansion
for procurement purpose] during this period became the
foundation for the consolidation and development — [It is
all about taking-on-the-world]- which was proceeded after
the large merger with Harima Ceramic Co. Ltd. (Former
Harima refractories) in 2000. Above all, the investments
in AMR and WKS in particular provided significant

momentum for subsequent global expansion.

5°2 With the growing trend of overseas procurement
of refractories

In the steel industry — our major customers — each
company promoted drastic cost reductions amid
intensifying global competition. With regard to refractory,
the trend of the overseas procurement progressed greatly.
For this reason, “international parity” with inexpensive
refractories manufactured overseas became an issue. In the
midst of this severe international competition, domestic
competition entered a “cutthroat unprofitable (no-winner)
competition”. On the whole financially red figure in the
refractory business became a normal state.

In order to resist such trend of overseas procurement
of refractory materials, domestic refractory companies
proceeded with establishing manufacturing bases in
China. Kyushu Refractories Co., Ltd. and Harima
Co., Ltd. (former Harima Refractories)
established Yingkou Krosaki Refractories Co. Ltd, (YKR,
former Yingkou Kyutai Refractories) and Dandong
Harima Refractories Co.Ltd (DHC) respectively. As

mentioned above, in December 1995, we established a

Ceramic

manufacturing company Wuxi Krosaki Sujia Refractories
(WKS) as a joint venture. It was our 67.5% joint venture
with Suja group. In overseas operations, however, we
learned from the [establishment of Tristar and failure of its
operation] mentioned above, that we would not run a
For

comparison there was no other joint venture company in

business of which we did not have a majority.

China running ahead of which any other refractory
companies held the majority.

In March 1997, the factory of WKS went into full-
scale operation and started the production of magnesia-
carbon bricks (MgO-C), which was made of fused
magnesia made from locally-produced natural magnesia,
and could be produced without firing. So we became
ready for manufacturing refractory materials lower cost-
wise and technical-wise.

The operation of WKS not only functioned as a
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countermeasure against refractory “international parity”
and overseas procurement, but also provided an
opportunity for global expansion. WKS started with100
employees and later produced MgO-C as well as basic
monolithic refractory and SN and AG nozzles. At present,

its workforce has expanded to 400 persons.

6 Further global expansion
6°1 Creating a structure to take-on-the-world in
parallel with “selection and concentration”

Mergers and industry realignment have been
carried outsince the initial phase of corporate restructuring.
It was also the beginning of a full-fledged system to take-
on-the-world.

In August 2002, we established Krosaki USA Inc.
(KUI). Even after the dissolution of Tristar, the AG
manufacturer established in the U.S. by Krosaki Yogyo,
Didier of Germany and Narco of the U.S., our products
were highly reputed in the U.S. market. KUI was
established in Merrillville, Indiana, as a joint venture of
Krosaki Harima 90 % and Itochu Ceratech 10 % because
our market research recognized the possibility of sufficient
sales expansion.

Later that year, we took a stake in Magnesita in
Brazil, the largest refractory manufacturer in South
America (Magnesita Refractories S. A.). As its magnesia
mines were highly attractive amid global price increase of
refractory raw materials, we intended to break away from
its dependence on China as a supplier of raw materials.

In addition, we reorganized our sales company in
Shanghai into a general management company (KSE:
Krosaki Harima (Shanghai) Enterprise Management
Co.,Ltd) in order to accelerate the development of our
strategy for China, which remained as our important
market.

In India, a joint venture company for
manufacturing AG products was established in June 2008
together with IFGL in India, with which the former
Harima Ceramic had a technical tie-up. In December, we
started mutually holding shares with Chosun Refractories.
CO.,LTD in Korea. In May 2011, we acquired ownership
of Tata Refractories Limited (TRL), a subsidiary of Tata
Steel Limited (TSL), a major steel manufacturer in India,
at the request of TSL. We acquired a 51 % stake in TRL
and changed its name to TRL Krosaki Refractories
Limited (TRLK) in June. TRLK had annual sales of about
20 billion yen, becoming our largest subsidiary. In July,
construction of a tap hole clay manufacturing plant
(annual production capacity of 18,000 tons) was started in
its main Belpahar Plant (Orissa) and was completed in
September 2012.

These activities were in response to potential
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increase in production of high-grade steel for automobiles
in India, which was experiencing rapid economic growth,
and we expanded local production capacity in order to
make it new core business base for expanding in Asian
market, and attempted to expand our sales in the steel
industry.

In Europe, we established our European sales
company, Krosaki Harima Europe B.V. (KEB), in July
2009 in the Netherlands where was one of overseas sales
bases in the past. Later, KEB was put in charge of sales to
European steel markets. In March 2010, AMR in Spain
completed the transfer of its old factory to the industrial
district in the same city and started as a new factory. This
relocation was at the request of the prefecture for relocation
to an urbanization promotion area, and it became a state-
of-the-art factory that pursued environmental measures
and energy conservation. Although Lehman-Shock
occurred immediately after the start of the construction, it
was continued and completed. Even after the relocation, it
continued to break its earning record by enhancing
productivity thorough automation, the promotion of
multi-skilled workers and strong sales promotion activities.

In July 2010, our U.S. subsidiary KUT and a U.S.
subsidiary of Magnesita SA (MRNA) jointly established
Krosaki Magnesita Refractories (KMR) at Investment
ratio of 60 % stake of KUI and 40 % of MRNA in order
to expand our North American market. However KMR
was liquidated in March 2019 amid the wave of global

realignment, and its operation was transferred to KUL

6°2  Everything is to take-on-the-world.

Domestic large sized merger that we struggled as
the new challenge and our global business strategy aimed
at globalization made us achieve our goal of restructuring
and strengthening of our overseas business structure in
Asia, Europe, North and South America in 10 years from
the beginning, which is still ongoing. As a result, the firm
foundation of the Krosaki Harima brand was established.

As for our financial condition in the fiscal year
2009, the decline in crude steel production and operating
capacity in the second half of fiscal 2008 cast a shadow in
the first half, but a sharp recovery was seen in the second
half. Domestic crude steel production in the same fiscal
year was 96,450 thousand tons — below 100 million tons
for the first time in 10 years. As a result, our ordinary profit

fell down. However, due to the gain from the transfer of
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the former factory site for AMR in Spain, the net income
was the highest ever, despite a decline in sales for the first
time in eight quarters.

In fiscal year 2011, there was an urgent need to
recover from the devastating damage caused by the Great
East Japan Earthquake at the end of the previous fiscal
year, but the Japanese economy remained in a severe
situation due to the slowdown of the world economy (The
Greek crisis mentioned above, and so on) and the progress
of the appreciation of the yen. Japan's crude steel output
fell 3.9 % to 106.46 million tons. Our revenue rose by 10.2
% to 103,035 million yen, with the help of the acquisition
of TRL Krosaki of India. This further strengthening of
our global expansion led to our “growth”, at which we
aimed through overseas business (our overseas sales ratio
rose from 15.9% to 30.7%), and we vaulted to become the
world's 3rd largest refractory manufacturer in 10 years
after the big merger, and our ordinary profit reached 3,265

million yen.

6°3 Progression of Overseas Group Company
Reorganization -

From 2013 to 2018, we strengthened our overseas
business, continued to conduct thorough negotiations on
import (raw materials and purchasing of procured
refractory) including developing new suppliers, and
focused on expanding sales in overseas markets. At TRL
Krosaki in India and Krosaki AMR in Spain, both of
which were bases for our sales expansion in each region, we
also made capital investment, and attempted to improve
earnings through cost reduction.

In China, we established Shenyang NEU- Krosaki
Refractory Co., Ltd. (SDKT) as a joint venture with
Shenyang Dongda Metallurgical Technology Co., Ltd, but
it had been in the financially red figure since its
establishment and had no prospect of recovering its
business, so in December 2013 we entered into negotiations
to withdraw our investment from it, and proceeded with
the transfer of our shares over the following year.

In August 2016, we transferred its stake in Shanghai
Baoye Jiandhe Industrial Furnace Engineering &
Technology Co., Ltd. (SBE), and completed the procedures
the following year. Also in December 2016, we transferred
part of our equity share in Qinghuangdao Shougang
Krosaki Refractory Co.,Ltd (QSK), which we established
jointly with Shougang (Group) corp.of China, and
excluded it from the scope of application of the equity
method, and the following year, we completed the
procedures to transfer the equity interest. At the same
time, we actively sought to acquire additional stakes in
other companies after assessing their performance. In
March 2017, we acquired an additional equity stake (26 %
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t0 49 %) in Yingkou Krosaki Harima refractories Co., Ltd.
(YKR), and made it our equity method affiliate.

In December 2016, we acquired shares in TRL
Asia Private Limited and made it our direct investment
company. As a result, its Chinese subsidiary TRL China
Limited became our consolidated subsidiary, and we
established TRL China as a manufacturing base (supplier
which we could control) of high-quality and inexpensive
magnesia carbon refractory. Domestic crude steel output
rose to 105.16 million tons 2016(Up 0.9 % year on year),
up for the first time in 3 years.

In July 2017, we made IFGL Exports Ltd in India
our equity method affiliate due to its growing importance.
In Europe, while AMR in Spain was expanding its business
steadily and continuously improving its performance, in
November 2018 we carried out a merger and acquisition of
Refractaria, S.A. (REF), a refractory manufacturer in
Spain aiming at our further growth, and we expect to
generate synergies between the two companies in the
future. Also in India, as its crude steel production volume
had increased by about 1.5 times over the past 8 years, in
December of the same year we made an additional
investment (from 51 % to 76 %) in TRLK, and its business
performance is steadily increasing, with active introduction
of technology and capital investment.

As well as the domestic operations, the
reorganization of our overseas group companies (including
the withdrawal from our Chinese subsidiaries) improved
the efficiency of our group management. As for changes in
the trade names of overseas subsidiaries, we promoted the
use of [Krosaki Harima brand] throughout the world, and
through these measures, we have made significant progress
in establishing and strengthening our global operating
structure. As a result of the promotion of these global
measures, the overseas sales ratio, which was about 11%
when Krosaki Harima was born in 2000, reached 40 % in
2018.

In fiscal 2017, the Japanese and overseas economies
recovered moderately amid uncertainty over U.S. steel
import restrictions and other trade-related developments.
Although domestic crude steel production amounted to
104.84 million tons (0.3 % decrease from the previous
fiscal year), it was the final fiscal year for our medium-term
management plan set in 2015, and aiming to exceed the
goal of the plan, we worked on strengthening our profit
management and ensuring appropriate profits, and also
achieved reflecting sharp rise in raw material costs on our
product pricing.

As a result, our sales rose by 144 % to
123,977million yen thanks to increased sales at overseas
subsidiaries and large-scale construction projects in Japan.

Ordinary profit was 8,991 million yen and profit after tax
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was 5,656 million yen. This led to our significant

performance improvement in fiscal 2018.

6°4 The challenge of "Krosaki of Technology"
continues. -

We have been recognized for our presence in the
domestic refractory business based on a strong relationship
of trust with customers. It has been supported undeniably
by our technical capabilities, and a power to open a future
that we have been building up since the establishment of
our company. Our technology that had been a source of
our competitiveness in the refractory business, including
overseas operations, has led to our position as the world's
third largest general refractory manufacturer, and has
established our solid position as a leading supplier of
refractories for steel for which quality is demanded. In
2018, the sales in our overseas business exceeded 50 billion
yen, and it was catching up with that in our domestic
refractory business. We are determined to strengthen our
corporate structure to demonstrate global sustainability
through technology and human resources, and to strive to

become the world leader in general refractory materials.
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